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EXECUTIVE SUMMARY

Objectives of the review
There were two main objectives to this review:

e To identify the current effectiveness of the Furniture and Furnishings (Fire) (Safety)
Regulations 1988 (FFRs); and

e To assess what benefits can be ascribed to each of the tests, in particular the Crib 5 test.

This was to enable the Department for Business, Innovation and Skills (BIS) to establish if the
additional stringency of the flammability requirements in the FFRs, above that of the European
provisions, continue to be effective and necessary.

Background
The Schedules to the FFRs include the following tests for upholstered furniture:

e Cigarette ignition test: Two lit cigarettes (called Source 0) are placed on the fabric being
tested. The cover fabric should not smoulder or show flames within one hour of the
cigarettes being lit.

e Match ignition test: The match is simulated by a 20 second butane flame (called Source
1). Any signs of smouldering on covers should cease within 120 seconds of flame removal.

o Ignitability of flaming sources: This tests ignitability from larger flame sources, as well
as resistance to fire spread. A wooden crib comprising sticks of Scots pine is placed on a
test cover fabric over the filling material and ignited: termed 'the Crib 5 test'. Fillings that
produce detectable amounts of heat or smoke 60 minutes after ignition of the crib fail, as
do any that flame after 10 minutes.

The latter test is unique to the UK and Ireland.
Approach to the work

First, the causes and lethality of furniture and furnishings (F&F) fires in 1981-88 and 1997-2006
were assessed to explore to what extent there was and remains a material risk that justifies the
application of regulations. The first date range was selected to explore the time period prior to the
FFRs being introduced. The second was selected to cover the period beginning after the date range
of the earlier evaluation® ended. A number of case study fires were produced to illustrate the F&F
fire risks.

Second, an analysis was made of the impact of the FFRs, bearing in mind that a number of factors
have changed since they were introduced, including:

e A large increase in the number of smoke alarms in homes;
e A large reduction in the number of adults who smoke cigarettes; and

e Anincrease in fire safety education provided to children in schools, and to adults.

! The Effectiveness of the Furniture and Furnishings (Fire) (Safety) Regulations 1988. Completed by University of
Surrey. Published by the Department for Trade and Industry, 2000.
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It was necessary, therefore, to explore whether the number and lethality of F&F fires had fallen
more than for other fires (Other Fires). The main types of Other Fires include food, electrical
insulation, paper/cardboard, textiles and clothing, bedding, liquids (e.g. petroleum) and gases (e.g.
mains gas). Also, it was possible that deaths in F&F fires and Other Fires declined for different
reasons, particularly:

e Smoke alarms may have had more impact on F&F fires than Other fires. Therefore it was
also assessed whether smoke alarms had the same impact on the lethality of F&F fires as
on Other Fires; and

e The reduction in people smoking cigarettes may have impacted on F&F fires more than
Other Fires. Therefore, the decline in F&F fires per million smokers was compared with
the decline in Other Fires per million smokers.

Third, an exploration was made as to whether those sources of ignition (SOI) targeted by the
regulations had declined more than other SOI.

Finally, the number of fires, deaths and non-fatal casualties prevented by the FFRs was estimated.
Key findings
The main findings are that:

e The match, cigarette and Crib 5 tests match the risks posed by F&F fires in that:

= Matches and cigarettes are the main sources of ignition for F&F fires — as covered by
test 0 (match) and 1 (cigarette);

= Other sources such as paper, candles and lighters also cause a significant proportion of
F&F fires (as covered by the Crib 5 test); and

= F&F fires are more lethal and more likely to spread further than Other Fires (noting
that the Crib 5 is intended partly to test for fire resistance and fire growth).

e  Whilst the frequency and lethality of F&F fires fell after 1988, they are still more lethal
than Other Fires, and matches/cigarettes remain the main SOI. A number of SOI are now
more common than before, e.g. lighters, suggesting that some risk factors are rising rather
than falling.

e For F&F fires, the numbers of fires, casualties and deaths fell, when the period before the
1988 regulations (1981-85) is compared with the period 2002-07, and at a greater rate than
for Other Fires in the same periods, as follows:

Change between 1981-85 and 2002-07 in F&F fires Other Fires
number of:

Fires -37% -10%
Non-fatal casualties -26% +75%
Deaths -64% -44%

Also, the number of non-fatal casualties in Other Fires rose, whilst the number of non-fatal
casualties in F&F fires fell.
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F&F fires associated with smokers' materials fell more than for Other Fires.

e There was a far greater decline in the lethality of F&F fires than in Other Fires. A very
small part of the decline in the lethality of F&F fires can be attributed to the increased use
of smoke alarms. A large part of the reduction in the lethality of Other Fires can be
attributed to the increased use of smoke alarms.

Overall, in the period 2002-07, the analysis suggests that the FFRs account for:
e 54 fewer deaths per year;
e 780 fewer non-fatal casualties per year; and
e 1,065 fewer fires each year.
This reduction was valued? at about £140m per year:
o 50% attributed to the cigarette test;
e 10% to the match test; and
e 40% to the Crib 5 test.

These estimates are approximations and should not be treated as literal or exact values.

? These values are taken from the Department for Communities and Local Government toolkit for FRS,
"Local Target Setting: the development of a risk based model and toolkit for the fire and rescue service - Fire
Research Series 4/2008" at: http://www.communities.gov.uk/publications/fire/localtargetsetting
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1 INTRODUCTION
1.1 Background

UK Fire data provided by the Department for Communities and Local Government (CLG) shows
that the number of dwelling fires and deaths in the UK rose across the 1960s and 1970s. Dwelling
fire deaths peaked at 865 in 1979 and fires peaked at 64,500 in 1988. A large proportion of fires
involved foam-filled furniture. Concern over such fires and resulting casualties was followed by the
introduction of the 1988 Furniture and Furnishings Fire Safety Regulations (FFRs)®.

The FFRs require the use of fire resistant fillings and cover fabrics. Initially this was for
polyurethane (PU) foam fillings then in 1989 for other filling materials. Second hand furniture was
required to comply from March 1993. The FFRs also specify labelling requirements.

The FFRs provide a number of key test requirements (based on British Standards BS 5852 and BS
6807) including:

e Source (IS) 0 — two replicate cigarettes — checks for signs of progressive smouldering or
flaming of covers within one hour (fabrics treated with fire retardant receive a water wash
before testing);

e Source (IS) 1 — burning match (simulated by a 20 second butane flame) — checks that signs
of smouldering on covers ceases within 120 seconds of removal of the flame;

e Source (IS) 2 — a large gas flame — for non foam fillings; and

e Source (IS) 4 to 7 — the most common being Crib 5: a wooden Crib (20 sticks of Scots
pine) weighing 17 grams — for foam in slab or cushion form fillings.

For the Crib 5 test, a standard fabric is used to cover the filling material being tested. Fillings that
produce detectable amounts of heat, smoke or glowing from smouldering 60 minutes after ignition
of the crib fail; failures also include any fillings that continue to flame after 10 minutes, are
consumed by burning or smouldering, burn or smoulder to their edges or which must be
extinguished due to the extent of smouldering combustion.

The test aims to check for both smouldering and flaming ignition and is unique to the UK (and
Ireland). It aims to test for spread of fire to F&F as well as spread of fire from F&F to other items.
It therefore replicates ignition sources in excess of those in source 0 and 1 tests. It also aims to
guard against flame spread and thence the production of toxic smoke. Whilst the regulations do not
prescribe how materials should be manufactured and/or treated to pass the tests, combustion
modified foam is generally required to pass the Crib 5 test.

As noted on BIS's website,* "we want a consumer regime that is fit for purpose for the 21st

Century. A regime that will empower and protect consumers, support open, competitive and
innovative markets, that is as fair to business as it is to consumers and that has the minimum
regulation necessary to achieve these goals."

® The FFRs can be accessed at: http://www.opsi.gov.uk/si/si1988/Uksi 19881324 en_1.htm, and the BIS
guide to the FFRs at: http://www.berr.gov.uk/files/file24685.pdf

4 http://ww.berr.gov.uk/whatwedo/consumers/policy/index.html




At the same time as assuring consumer safety, BIS aims to promote open and competitive markets,
simplify regulations and ensure a fair trading environment. It is therefore critical to ensure that
consumer safety regulations protect consumers without creating unjustified barriers to open
markets. In this context, Minister Gareth Thomas said’:

""Statistics show that the Furniture Regulations have been a great success and saved
many lives over the last 20 years. The government, industry, the fire services,
consumer groups, enforcement bodies and test laboratories have all worked together to
achieve a safety record that's the envy of the world.

"But now we need to ensure that the Furniture Regulations are keeping pace with the
latest manufacturing processes. I'll be having a look at the effectiveness of these
Regulations so they continue to provide the best protection for consumers.”

Thus, the Department has decided that it is timely to review the current effectiveness of the
regulations, to simultaneously maintain consumer safety whilst also assuring open and fair trade.

1.2 Previous evaluations

A previous evaluation of the FFRs, completed by the University of Surrey® and published by the
Department of Trade and Industry in 2000, concluded that 710 lives saved could be attributed to
them over the period 1988 to 1997. This rate of around 70 per year was about half of the fall in UK
dwelling fire deaths over the same period. (Fire deaths have continued to fall since 1997, if at a
slower rate.)

Surrey concluded that smoke alarms had had relatively small impact in the fall in furniture fire
deaths. Subsequently, CLG-commissioned research published in 2004 attributed a proportion
(about 50 lives saved per year) of the fall in residential fire deaths across the 1990s to the increase
in installation of smoke alarms. This followed a Home Office initiative to increase the number of
smoke alarms installed by residents, introduced at the same time as the regulations. Subsequently,
CLG-commissioned research’ published in 2004 attributed a proportion (about 50 lives saved per
year) of the fall in residential fire deaths across the 1990s to the increase in installation of smoke
alarms.

Figure 1 below shows a very strong correlation between alarm ownership (using CLG data) and the
number of dwelling fire deaths (using CLG Fire Damage Report 1 data — 'FDR1"). The study
completed a stepwise regression to identify the strongest statistical predictor of fire deaths. The
percentage of dwellings with smoke detectors was the best predictor of fire deaths, followed by the
percentage of people in the household who smoked cigarettes.

5

http://nds.coi.gov.uk/environment/full Detail.asp?Release|D=385888&NewsAreal D=2&NavigatedFromDepartment=True

® The Effectiveness of the Furniture and Furnishings (Fire) (Safety) Regulations 1988. Completed by University of
Surrey. Published by DTI, 2000.

" Evidence base for the evaluation of community fire safety. Report by Greenstreet Berman Ltd for ODPM. July 2004.
Michael Wright, R Genna and S. Cudmore.



The decline in smokers is shown in Figure 2 which may have contributed to a decline in F&F fires.

Figure 1: Smoke alarm ownership and dwelling fire deaths (England 1998 to 2001)
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Figure 2: Trend in smokers (Great Britain)
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The 2004 CLG study found that the fall in fire deaths in fires not discovered by smoke detectors
accounted for the majority of the fall in the total number of dwelling fire deaths. Therefore, smoke
alarms cannot account for the majority of the fall in fire deaths.

In addition, over this period there were increases in the number of lone parents, single adult
households and elderly persons. All these factors have been found to be related to the incidence of
fires, suggesting that there were underlying upward pressures on the rate of fires which did not lead
to an increase in fire deaths, perhaps due to fire safety improvements.

The same CLG work found that:

e Dwelling fire deaths due to 'playing with fire' had decreased far more than dwelling fire
deaths as a whole;

o Cigarette related dwelling fire deaths had fallen in line with the overall trend; and
e Cooking related dwelling fire deaths had not declined.

Whilst it was difficult to attribute the fall in the category 'children playing with fire' to any single
factor, it was reported to have coincided with a focus on schools-based fire safety education, as
well as the increase in smoke alarms and the FFRs. Therefore, it is possible that a proportion of the
fall in F&F fires was due to the schools-based fire safety education.

The 2004 CLG study concluded that, "The fall in the rate of death per fire not discovered by smoke
detectors equates to about 180 fewer deaths per year. This is most likely to be due to a combination
of the impact of the 1988 Furniture and Furnishing regulations, the fall in the number of male
smokers and the increase in fire safety education activities."

These points demonstrated a need to explore and allow for counterfactual factors in the
investigation. In particular, it raised the question of what proportion of the fall in fires and
casualties involving F&F could be attributed to:

e The FFRs;
e The increased use of smoke alarms;
e Reduction in cigarette smoking; and
e Community fire safety initiatives.
Current effectiveness
There are a number of questions regarding the currency of the FFRs, including:

o Cigarette-related fires remain the single largest cause of fatal dwelling fires. This raises the
issue of whether the source 0 and 1 tests remain current or are out of sync with the ignition
strength of current cigarettes and matches.

e Has an increase in the amount of furniture in homes increased the risk of fire spread?

Also, CLG initiatives have led to the installation of ~2m smoke alarms in the past few years, whilst
the rate of cigarette smoking continues to fall. This naturally raises the question of whether recent
trends in F&F fires can be attributed to these developments.



It should also be noted that the rate of decrease in F&F fires may have declined due to the
progressive replacement of pre-1998 furniture. The previous study assumed that people replace
furniture at a rate of between 4% and 8% per year. Thus, since 1988 and 2007, between 76% and
over 100% of furniture in the home may have been replaced. If furniture was replaced at 8% per
year, all pre-1988 furniture would have been replaced by 2000-2005. It is possible, therefore, that
the decline in F&F fires related to the FFRs may have ended in 2005.

As previously noted, the Crib 5 test is unique to the UK (and Ireland). Whilst the source 0 and 1
tests replicate smokers' materials fires, the Crib 5 test is a clearly a more stringent test of resistance
to fire growth and spread. Smokers' material fires were a key cause of dwelling fires and remain the
single largest cause of fatal dwelling fires. Fires caused by smokers' materials also have a rate of
deaths per 1,000 fires that is 5 times greater than the rate for all causes of fire (2005 UK national
fire statistics). This may be interpreted to show the continued need to protect against such fires, or
that the regulations are less effective than they could be. However, the Crib 5 test goes beyond
testing against ignition by cigarettes and matches. It tests the extent to which fire growth and
spread is inhibited subsequent to ignition. This issue, therefore, needs to be further explored.

1.3 Aims of this statistical review

The FFRs are unique to the UK (and Ireland, which has similar regulations in place) and are
acknowledged as a barrier to trade in Europe, i.e. because furniture importers to the UK need to
make special provision in order that their products meet the stringent flammability requirements of
the FFRs. The continuation of the FFRs is therefore dependent on both the existence of an ongoing
danger from fires in domestic upholstered furniture and evidence that the regulations are effective
in reducing such risk. Any such evidence must be statistically based. The objective of this report
was:

e To identify the current effectiveness of the FFRs;

e To assess what benefits could be ascribed to Crib 5/large source testing (as prescribed by
the FFRs); and

e To assess if the FFRs reduced deaths and injuries due to a reduction in the ignition of
furniture or because F&F fires had become less lethal due to the reduced flammability of
foam-filled furniture; or, to determine what was the proportion between the two.

In short, BIS wished to determine if the extra stringency of the flammability requirements in the
FFRs continues to be necessary, as well as assessing the impact of tests 0 and 1.

Thus, this study aimed to assess the case for each of the three tests (and their associated fire
resistance standards). (The University of Surrey study considered the regulations as a whole.)

This study was primarily a statistical review. Statistical reviews can identify associations between,
for example, rates of fire deaths and the rate of installation of smoke alarms. They can also
compare before and after trends to identify changes in trends that follow on from an event such as
the introduction of new regulations. As with all statistical reviews, they cannot determine cause and
effect. In addition, the review was limited by the scope of available data. Therefore, the aim of this
review was to assess the impact of each of the three tests as far as it was possible using currently
available data.



2 APPROACH
2.1 Overview

There were three main parts to the analysis, namely:

e To assess the causes and lethality of F&F fires in the periods 1981-88 and 1997-06 in order
to assess the match of risk factors to the FFRs' requirements and the extent to which there
remains a significant and ongoing fire risk.

e To assess the evidence regarding the impact of each of the three main test requirements of
the FFRs.

e To quantify the number of averted fires, casualties and deaths that can be statistically
attributed to the FFRs.

FDR1 data was acquired for the period 1981 to 2007. This data was checked and sorted. In many
cases, the data for 1994 and 2007 was rejected as anomalous. Discussions with CLG indicated that
these anomalies were related to the change in coding in 1994 (which coincided with anomalies in
some of the fire data in 1993) and data-processing errors within CLG in 2007.

2.2 Retrospective and current positions

In the first instance, the profile of F&F fires in 1981-88 and 1997-2006 was assessed to explore to
what extent there was and remains a material risk that warrants the application of regulations. A
number of case study fires were produced to illustrate the circumstances and factors involved in
F&F fire deaths.

The period 1997-2006 was taken as the current position partly because it corresponds to the period
following the Surrey/DTI report.

These profiles covered:

e Comparisons of the number of F&F fires, deaths and casualties with all dwelling fires — to
assess the significance of the risk posed by F&F;

e Sources of ignition (e.g. matches) — to see if they match the FFRs tests;

e Item first ignited where F&F was the material mainly responsible — to again see if the
causes match the FFRs tests;

e Contribution of children playing with matches, care handling and other behaviours — to see
if they match the risks addressed by the FFRs;

e Lethality (deaths per fire) — to see if F&F fires were and remain more lethal than Other
Fires;

e Extent of fire spread — to see if F&F fires spread further than Other Fires;

e Lethality by extent of fire spread — to see if fires that spread more are also more lethal, and
if this was particularly so in the case of F&F fires; and

e Type of injury —to see if F&F fires were more likely to involve smoke injuries than Other
Fires.



Further details of these analyses can be seen in Appendix C at section 7 and Appendix D at section

8.

2.3

Impact analysis

This included a series of analyses which aimed to:

Assess if the trends in F&F incidents differed from those for Other Fires. The main types
of Other Fires include food, electrical insulation, paper/cardboard, textiles and clothing,
bedding, liquids (e.g. petroleum) and gases (e.g. mains gas). Other Fires are used as a
"control”. The trend in Other Fires was assumed to represent a "background" trend
independent of the impact of the FFRs; and

Assess if the trends in F&F fires were influenced by different factors than Other Fires, such
that where trends were similar they might be attributed to different factors. This was
particularly relevant to the impact of smoke alarms on the lethality of fires.

The impact analyses included:

Comparing the trends in the number of F&F incidents versus Other Fires — to see if F&F
fires declined at a faster rate than Other Fires;

Exploring if those Sources of Ignition (SOI) targeted by the regulations (cigarettes,
matches and other stronger sources of ignition) had declined overall and relative to other
SOl,

Exploring the item first ignited for fires where F&F were the material mainly responsible —
again, to see if those causes targeted by the regulations (cigarettes, matches and other
stronger sources of ignition) had declined overall and relative to other SOI;

Assessing if the decline in fires related to smokers' materials was greater than the decline in
adult smokers, and whether the decline in F&F fires per million smokers was greater than
the decline in Other Fires per million smokers; and

Checking:

0 The extent to which the decline in fires involving children playing with matches
(which could be related to fire safety education work) might account for the fall in
F&F fires;

o If trends in the impairment of victims might account for the faster decline in the
lethality of F&F fires; and

o If the downward trend in F&F fires followed a downward trend in furniture sales.

In addition:

The Crib 5 test tests the rate of fire growth, associated with which is the production of toxic
smoke. The potential impact of this test would be reflected by trends in the lethality of
fires. Therefore, analysis was conducted to identify whether the reduction in the lethality of
F&F fires between 1981 and 2006 exceeded that of Other Fires.



e As the number of smoke alarms in homes increased over the period, a second step in the
analysis estimated the lives saved by smoke alarms for F&F fires and Other Fires. This
assessed whether the reduction in lethality was equally attributed to smoke detectors in the
case of F&F and Other Fires.

e Furniture was thought to be more lethal and cause more injuries due to the production of
toxic smoke associated with the foam fillings and a greater spread of fire, resulting in a
greater proportion of deaths that were due to smoke. Therefore, the types of injury that
caused fatalities and casualties in F&F and Other Fires were analysed to determine if the
regulations had an impact on the injury type in fires.

Within these comparisons it was considered:

e Whether F&F and Other Fires follow the same trends before and after the introduction of
the FFRs — as their trends could coincide after 1988, having previously diverged — with the
possibility that the FFRs caused F&F fires trends to shift to the same trend as Other Fires;
and

e Whether F&F and Other Fires trends may be related to different factors, despite being
similar.

It should be noted that two trends may coincide incidentally, and might actually be influenced by
different factors. Where there was scope to explore this, the factors underlying trends were
examined.

Further details of these analyses can be found at Appendix E in section 9.

2.4 Incidents averted by the FFRs

We assessed the number of incidents averted by the FFRs, based on the assumption that:

e Both F&F and Other Fires fell due to non-specific other factors, such as general
improvement in residential fire safety — but the difference in the decline in fires between
F&F and Other Fires could potentially be associated with the FFRs;

e The reduction in deaths per fire was mostly due to the FFRs in the case of F&F fires, but
smoke alarms had a major impact on Other Fire deaths. This was taken into account in this
part of the assessment; and

e The decline in F&F fires casualties was associated with the FFRs, whilst Other Fire
casualties rose due to factors unspecified in this analysis.

The analysis method is elaborated in Appendix E at section 9.6.

2.5 Comparison with the 2000 study

The current study differs from the previous study published in 2000 in a number of respects,
including:



e The current study limited the impact of the FFRs to the difference between the trends in
F&F and Other Fires (with the exception of fire deaths), rather than attributing the overall
fall in smoke-related deaths to the FFRs;

e The current study limited the reduction in F&F fires, deaths and casualties to those
incidents where F&F was the item first ignited — whilst the previous study considered all
fire deaths due to smoke; and

e The current study assessed the contribution of fewer adult smokers.

Thus, the current study applied a far narrower scope to estimating the lives saved by the FFRs.
These differences make comparison of the two sets of results difficult.



3 FINDINGS

3.1 Overview

The analysis addressed the following three issues:

The need for the FFRs tests — in accordance with the retrospective review of F&F fires in
Appendix C at section 7;

The current picture of F&F fires - in accordance with Appendix D at section 8; and

The impact of the FFRs on F&F fires - in accordance with Appendix E at section 9.

Overall the findings show that:

The requirements to protect against ignition by smokers' materials and other stronger
ignition sources, whilst also reducing the rate of fire growth and generation of toxic smoke,
clearly matched the main causes and lethality of F&F fires in the mid 1980s;

The latter requirements still matched the main causes and consequences of F&F fires in the
period 1997 to 2006;

Both the number and lethality of F&F fires rose before the introduction of the regulations
and fell afterwards;

When the trend in F&F fires was compared to the trend in Other Fires, using Other Fires as
a "control" group of fires that were unlikely to be impacted by the FFRs, it was found that:

0 The number of F&F fires fell at a faster rate than Other Fires, declining by 37%
compared to 10% between 1981-85 and 2003-07;

0 The number of fire deaths fell by 64% for F&F fires and 44% for Other Fires
between 1981-85 and 2003-07;

0 The number of F&F fire casualties fell by 26% over the study period compared to
a rise of 75% in Other Fire casualties; and

o0 There was a marked difference in the trend for the lethality of F&F fires relative to
Other Fires, i.e. there was a far greater decline in the lethality of F&F fires than
Other Fires;

Whilst both F&F and Other Fires may have declined due to fewer adult smokers, the
decline in F&F fires associated with smokers' materials was greater than the decline for
Other Fires;

A very small part of the decline in the lethality of F&F fires can be attributed to the
increased use of smoke alarms, whilst a larger part of the reduction in the lethality of Other
Fires can be attributed to the increased use of smoke alarms;

Thus, whilst there were some common factors underlying the trends in F&F and Other
Fires, F&F fires, deaths and casualties were found to have declined more so.

The reduction in the rate and lethality of F&F fires was estimated to equate to 54 lives saved per
year, 780 fewer casualties per year and 1065 fewer fires per year in the period 2003-2007.
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3.2 Context of the FFRs' specific requirements

The FFRs were designed to protect against a number of specific fire risks associated with F&F.
These risks are highlighted here by the use of a series of case studies. The case studies have been
selected from the years 2002 to 2005, and serve to indicate the extent to which the requirements
remain relevant today.

The specific aims of the FFRs include:
e To resist ignition by:
= Cigarettes;
= Matches; and
= Other (unspecified) stronger ignition sources.

Cigarettes and matches were thought to be the most frequent causes of F&F fires, with
other stronger sources also being a factor.

e To restrict the rate of fire growth and production of toxic smoke.

F&F fires were considered to be relatively more lethal than Other Fires due to the toxicity
of smoke produced by the combustion of foam and the rapid rate of fire growth associated
with foam. Also, victims were thought to need additional time to escape from F&F fires as
they tend to be intimate with the F&F (e.g. they are sitting on the item first ignited at the
time of ignition, or in the same room), and may be impaired by alcohol, or asleep.

Therefore, tests 0 and 1 test fire resistance to matches and cigarettes, whilst Crib 5 tests resistance
to other stronger ignition sources and rapid fire growth.

Ten case studies of F&F fire fatalities were produced using Fatal Fire Investigation Reports. These
reports are completed by the fire service for every fatal fire. They provide more descriptive
information and assessment of the causes and circumstances of fires than the standard FDR1 report.
The following provides a brief summary of these case studies. More information can be found in
Appendix B at section 6.

It can be seen that:
e 4 cases involved smokers' materials as ignition source;
e Smoke was a cause of death in 6 cases;
e The victim was impaired in 6 cases; and
e 4 cases involved the fire spreading beyond the room of origin.
Thus, the factors that gave rise to the FFRs can still be observed in latter day fires.
e (Case study 1 (see 6.1)

The victim was a 62 year old male, a heavy smoker and drinker, living alone in a bungalow
that was in a state of disrepair. The fire was started by smokers' materials, candles or an
electrical fault, which set fire to a two-seater settee that did not comply with the FFRs. The
victim died as a result of the effects of smoke inhalation.

e Case study 2 (see 6.2)
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The victim was a 72 year old male living with his daughter in a five room maisonette. He was
under the influence of alcohol and asleep at the time of the fire. It is thought the source of
ignition was the application of a naked flame to the upholstery of a settee. The fire was
confined to the room of origin.

e (Case study 3 (see 6.3)

The victim was a 61 year old male, a heavy smoker who suffered from health problems such as
asthma and diabetes. He was also on daily medication that made him drowsy. He lived in a four
room ground floor flat and was asleep and under the influence of medication at the time of the
fire. It was suggested that the fire was accidentally ignited by a cigarette to a settee. The victim
died of the effects of smoke inhalation.

o (Case study 4 (see 6.4)

The victims were a 21 year old female, her two children — a 3 year old boy and a 1 year old girl
- and a 4 year old boy who was the son of the registered tenant. They lived in a semi-detached
house with two other adults and one other child. The fire originated in the lounge/dining area
close to or underneath a pine table. It is believed the source of ignition was a child playing with
matches. The adult female escaped the property but later re-entered in an attempt to rescue the
children. They all then became trapped and died in the property.

e Case study 5 (see 6.5)

The victim was a 44 year old man who lived with a 53 year old woman in a mid-terrace house
and who was under the influence of alcohol at the time of the fire. The source of ignition was
believed to be an inspection lamp without a protective cage that was used as a temporary or
extra light, placed on an upholstered chair. Due to being left unattended or due to the
intoxicated state of the occupants, the chair was ignited and fire quickly developed. Open doors
and rubbish on the floor allowed the fire to reach severe proportions and spread heat and smoke
throughout the premises.

e (Case study 6 (see 6.6)

The victim was a 2 year old boy. His mother (23) and father (33) and 3 year old brother were
also in the property at the time of the fire but escaped. The property was a two-story terraced
house kept to a poor standard. The fire started in the children's bedroom and was believed to be
due to unattended children playing with matches. The fire spread from the floor level mattress
to the adjacent mattress supported by the bed frame. A further seat of fire was located on a
futon, on the top surface of the fabric. The futon was modern enough to be fire retardant and an
attached label confirmed this to be the case. All survivors were suffering from the effect of
smoke inhalation. The victim suffered up to 70% burns and severe smoke inhalation.

e (Case study 7 (see 6.7)

The victim was an adult male living in a mid terrace 3-bedroom house on two floors where
there was evidence of excessive hoarding. The fire originated under the window near the head
of the bed, due to careless discarding of cigarettes when the victim fell asleep after drinking
and smoking. The fire then spread from a low level to involve the bed on one side of the room
and the fitted wardrobe on the other. The victim was reported to have suffered from severe
smoke inhalation.

e Case study 8 (see 6.8)
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The victim was an 87 year old female who lived alone. She suffered from dementia and took
tablets for a thyroid problem; she also had deteriorating health after suffering two falls. The
property was a purpose built flat in a private three storey building. The fire started in the
lounge. It is thought that the victim fell asleep in an armchair and her lit cigarette dropped onto
the seat cushion of her armchair. Once flaming occurred the fire spread up the victim's clothing
and the arm and back of the chair. Labels from the chair indicated that it did not comply with
the current FFRs. The victim attempted to escape but was unable to do so and collapsed.

e (Case study 9 (see 6.9)

The victim was a 57 year old man who lived alone in a mid-terrace house. He had failing health
and used candles for lighting throughout the property. The room of origin contained various
items of furniture and fittings together with plastic bags containing waste. It was believed that
the fire was caused by accidental ignition due to the victim leaving a lighted candle on the floor
adjacent to the sofa. The sofa was ignited at a low level, with the fire spreading upwards and
involving the victim. The victim's ability to recognise and respond to the developing fire may
have been impeded due to medication and/or alcohol. He was found lying on the sofa suffering
approximately 80% burns.

e (Case study 10 (see 6.10)

The victim was a 79 year old female who lived alone in a two-storey house. The fire originated
in or close to the hearth in the lounge. The victim fed the open fire in the hearth with a length
of timber from a broken up window frame. The paint on the timber had ignited and spread to
ignite the fabric and fillings of a nearby armchair. The fire was confined to the room of origin
as the fire brigade were called early and prevented its development. The victim suffered the
effects of smoke inhalation and burns to her hands and arms. She was given oxygen and taken
to hospital where she later died.

3.3 Situation before 1988 and since 1997
Appendix C at section 7 and Appendix D at section 8 provide a review of F&F fires before and
after the introduction of the FFRs with the aim of providing statistical evidence of:

e The extent to which the requirements of the FFRs were consistent with the causes and
consequences of F&F fires before 1988;

e The extent to which F&F fires remain a particular fire risk, and what the profile of causes
and consequences are; and

e To highlight differences between the pre-1988 position and the position since 2001.
The specific requirements of the FFRs were explored by examining:

e  Whether the number of F&F fire deaths and casualties was high enough, as a proportion of
all dwelling fires, to warrant specific regulations;

e Whether the requirement to resist ignition by cigarettes, matches and other stronger
ignition sources reflected the SOI; and

e Whether the requirement to restrict the rate of fire growth and production of toxic smoke
was reflected by:

13



0 The lethality of F&F fires relative to Other Fires;
0 The extent of fire spread of F&F fires relative to Other Fires; and

0 The extent to which victims needed additional time to escape due to being
impaired by alcohol or asleep.

The key points are summarised below.
F&F as a cause of fires, deaths and casualties
It was noted that:

o Before 1988, F&F fires were a significant proportion of all dwelling fire deaths (i.e. 24%)
and casualties (i.e. 15%) despite being a small minority (i.e. 6%) of dwelling fires; and

e Since 1997, whilst F&F fires have declined, they remain a significant cause of death and
injury: at 15% of dwelling fire deaths and 7% of dwelling fire casualties.

Sources of ignition
It can be noted from Figure 3 and Figure 4 that:

e The main sources of ignition clearly matched the requirements of the FFRs, namely
cigarettes (52% of F&F fires) and matches (16% of F&F fires) as well as a range of other
stronger ignition sources such as embers from open fires;

o  Whilst the number of F&F fires due to cigarettes fell, they remain the main source of
ignition in recent years; and

e A number of other sources have increased in frequency, such as cigarette lighters and
electric blankets.

As noted above, the number of F&F fires caused by lighters, candles, paper and other naked flames
has increased since before the regulations. This indicates that the Crib 5 test may not have been
effectively preventing these ignition sources. However, these sources of ignition may be rising, in
part due to social trends, e.g. increased use of candles as a decorative feature, change from use of
matches to cigarette lighters and wider use of electric blankets.
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Figure 3: Sources of ignition of F&F fires — before the FFRs
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Figure 4: Source of ignition of F&F fires — 1997 to 2006
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Lethality

F&F fires were suggested as being very lethal before the FFRs were introduced due to foam fillings
when ignited producing toxic smoke and spreading very quickly. This concern underpinned the
proposal to 1) prevent F&F fires by resisting ignition, and 2) reduce the lethality of fires if they do
occur. The Crib 5 test was intended, in part, to demonstrate performance in respect of limiting the
speed of fire growth and the rate at which toxic smoke is produced. Clearly, by reducing the size
and toxicity of fires, they should be less lethal.

Figure 5 shows the deaths per fire for F&F and Other Fires, from which it can be noted that:
e F&F fires were 4.6 times more lethal than Other Fires before 1988;
e The lethality of F&F fires has fallen greatly; and

o F&F fires remain more lethal than Other Fires, i.e. they are now 4.3 times more lethal than
Other Fires.

Thus, there was and remains clear statistical evidence that F&F fires were/are particularly lethal.
There is no evidence that the lethality of F&F fires was rising due to a reduction in their
effectiveness.

Figure 5: Relative lethality of F&F versus Other Fires
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Fire spread

The case for resisting fire growth was also explored by examining the extent of it. Figure 6 shows
the proportion of F&F and Other Fires that spread "beyond the room of origin™. It can be noted
that:
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o F&F fires were nearly twice as likely to spread beyond the room of origin than Other Fires

before 1988;

e Both F&F and Other Fires that spread beyond the room of origin have nearly doubled

between 1988 and 2006; and

o F&F fires remained nearly twice as likely to spread beyond the room of origin than Other

Fires after the FFRs were introduced.

Thus:

o F&F fires were and remain more likely to spread further than Other Fires; but

o Whilst the lethality of fires has decreased, there is less evidence of an impact on fire

spread.

Indeed, the number of F&F fires that spread beyond the room of origin rose between 1981 and
1990, and did not clearly fall until 2005. F&F fires that were confined to the "item of origin" and

"room of origin" both declined after 1990.

Figure 6: Extent of fire spread
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Impairment of victims

It was suggested that people may be impaired by alcohol or by being asleep and so need time to
escape from a F&F fire, especially if they are intimate with the source of the fire (i.e. sitting on the
furniture that has been ignited). Therefore, the proportion of casualties that were impaired was

examined to see if impairment was and remains a particular feature of F&F fires.

Figure 7 shows the percentage of F&F and Other Fire fatalities between 1981 and 2006 where the

victim was asleep or impaired by alcohol. It can be noted that:
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e A greater percentage of F&F fire fatalities (i.e. 39%) occurred when people were impaired
by sleep or alcohol than with Other Fires (i.e. 31%) before 1988;

e These both increased until 1997 when they both began to decrease; and

o F&F fire fatalities where people were impaired by sleep or alcohol remained higher than
Other Fire fatalities until 2006.

Thus, there was some evidence that impairment was a greater factor in the case of F&F fires than
Other Fires, and that this remained the case until 2003.

Figure 7: Alcohol and sleep impairment for fatalities — 1981 to 2006
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It is clear that:

e The three F&F test requirements matched the main sources of ignition and the high
lethality of F&F fires before 1988 and still match them;

o Cigarettes and matches remain the main sources of ignition, although some others have
now increased in frequency;

e F&F fires remain more lethal than Other Fires;

e The number of F&F fires, deaths and casualties has declined, as has the lethality of F&F
fires, and

e The specific sources of ignition targeted by the regulations have declined (e.g. cigarettes),
whilst some "new" sources of ignition have increased.

The next section of this report explores statistical evidence regarding the extent to which the
reduction in F&F fires and deaths can be attributed to the specific requirements of the FFRs.
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3.4

Impact of the FFRs

3.4.1 Trends in the number of fires, deaths and casualties

The aim was to assess whether:

There was a clear change in the F&F fires trend before and after the introduction of the
FFRs, and

The trend in the number of F&F fires was different to trends in Other Fires.

It can be noted that:

The number of F&F fires rose before the introduction of the FFRs and declined afterwards;

The trend in the number of F&F fires and fatalities was not significantly different to the
trend in Other Fires; and

The trend in F&F non-fatal casualties was significantly different to the trend in Other Fires,
with F&F casualties falling and Other Fires casualties initially rising.

Whilst F&F and 